Transition metal complexes of Cu(II) and Ni(II) with 2-benzoylpyridinesemicarbazide hydrochloride with general composition ML 2 X 2 (where M= Cu(II) and Ni(II), L= 2-benzoypyridine and semicarbazide hydrochloride ligand, X= Cl -,NO 3 -, SO 4 2-, OAc -have been synthesised and characterised by elemental analysis, magnetic moment, conductivity measurement, mass spectrometry, IR spectrometry, UV-Vis spectroscopy, and EPR spectral studies. The magnetic moment values indicate that these are high spin complexes. The IR spectral study indicates that ligand is bidentate and coordinated through N and O. On the basis of spectral study Octahedral geometry was proposed for Ni(II) complexes and tetragonal geometry was proposed for Cu(II) complexes.
INTRODUCTION
Coordination chemistry is the most important branch of chemistry because of its immense importance in various fields like medicine, agriculture etc. Semicarbazone are nitrogen and oxygen donors and are found to be less reactive as anticarcinogenic agent in comparison to thiosemicarbazone and thiosemicarbazide complexes. This difference is attributed to the fact that thiosemicarbazone complexes have less chelating property than semicarbazone complexes. Semicarbazones compounds have adaptable features and can coordinate either as neutral ligand or deprotonated ion to metal [1] . Semicarbazones molecules also hold great importance due to their pharmacological properties such as antibacterial, antifungal, antihypertensive, hypolipdemic, antineoplastic, hypnotic and anticonvulsant [2] [3] [4] [5] . A large variety of Semicarbazones and their complexes shows anti protozoa activity also. They represent these properties due to their remarkable variation in their stereochemistry and their mode of bonding through azomethine and oxygen. Semicarbazones drags the attention of researchers because of their unusual coordination modes, high pharmacological potentiality and good chelating property. Ketones and aldehydes due to their additional donor atoms enhances the coordination possibilities in semicarbazones [6] [7] . In present paper we report the synthesis and characterisation of Ni(II) and Cu(II) complexes with 2-benzoylpyridinesemicarbazone ligand ( Fig.1) 
Experimental Section
All reagents were commercially available and used without further purification and were purchased from sigma Aldrich and metal salts were purchased from E-Merck and were used as received. Solvent were either spectroscopy pure from SRL/VDH or purified by recommended methods.
Preparation of ligand
Semicarbazone (0.11mol) and sodium acetate (0.11) were dissolved in little amount of distilled water and added to alcoholic solution of 2-benzoylpyridine with constant stirring and refluxed for 7-8 hrs. at 78-80 o C according to ( fig.1 ). The resultant solution was cooled for 24 hrs. On cooling white shiny crystals were separated out which were washed with ethanol and ether several time to remove excessive reactant and dried over P 4 O 10 . 
Preparation of transition metal complexes

Analytical and physical measurement
Elemental (CHN) analysis was carried out on a Perkin Elmer sercise-II-2400. IR was recorded using a Thermo scientific Nicolet 6700 FT-IR on KBr disc in the wave number ranged 4000-400cm -1 . Mass spectrum was recorded using Brukermicrotop-QII. 1 H NMR spectra were recorded on Bruker Advanced DPX-300 spectrometer using DMSO-d 6 as a solvent and TMS as an internal solvent. Electronic spectral studies were conducted on a perkinelmer-lambda 25, UV spectrophotometer. The EPR spectra were recorded in solid as polycrystalline sample at room temperature on E 4 -EPR spectrometer using DPPH as g marker.
Result and discussion
All the nickel and copper complexes were synthesised by condensation reaction between ligand and corresponding metal salts. For Ni(II) and Cu(II) complexes were synthesised at 6-7pH range. The synthesised complexes were coloured and stable at room temperature and were found soluble in DMSO and DMF. The molar conductivity value lies in the range from 3.6-11.8 (ohm (Fig.1a) . The aromatic proton appears as set of singlet, doublet and multiplet in the range 7.40-8.78ppm. The singlet for NH proton appears at 9.32ppm while two NH 2 protons [8] resonates as a multiplet at 7.34-7.38 ppm. The NH 2 and NH protons are confirmed by their D 2 O spectra. All the protons are found in their expected region. 
Magnetic Moment
The magnetic moment of synthesised complexes was calculated at room temperature on Guoy Chapman's balance by using CuSO 4 .5H 2 O as caliberant listed in table3. The magnetic moment of Cu(II) complexes was found to be in the range 1.49-1.53B.M. This value of magnetic moment indicates one unpaired electron in case of Cu(II) complexes (table3). For Ni(II) complexes the magnetic moment values lies between 2.54-3.10B.M. This value of magnetic moment corresponds to three unpaired electron. This shows that complexes under study are high spin complexes. 
Mass spectra
Mass spectra gives the relevent information about the proposed formula of the synthesised complexes. Mass spectrum of ligand ( fig. 1a) shows a molecular ion peak at m/z=239 amu corresponding + shows a molecular ion peak at m/z = 645.6 amu which justifies the proposed formula of the complex.
IR Spectra
In table 2 the most characteristic IR bands of ligand and complexes are shown between 4000-400cm -1 . A band at 1660 cm . This indicates that both v(C=N) and v(C=O) groups are coordinated to central metal ion in complex formation (Fig.2a and 2b) . The coordination of v(C=O) group is further supported by appearance of new v(M=O) band which appeared in the region from 403-420 cm -1 [11] . Thus the ligand is bidentate and coordinated through sulphur and oxygen with central metal ion.
IR Bands due to anion
In nitrato complexes of Cu(II) four bands appeared at 1412(v 1 ), 1319(v 2 ), 1031(v 3 ), 1287(v 5 ) and the difference between v 5 and v 1 is 125 cm -1 which indicates unidentate behaviour of nitrate group [12] . In sulphato complexes of Cu(II) the bands appeared are 1123, 1064, 935cm -1 suggesting the monodentate coordination of sulphate group [13] . In acetato complexes the band corresponds to v c=o appeared at 1483 and v c-o at 1266 cm -1 , ∆v= 217cm -1 [14] [15] [16] indicates monodentate coordination of acetate group. In IR spectra of nitrato complexes of Ni(II) three bands appeared at 1434 ( 1 ), 1315 ( 2 ), 1266 ( 3 ) cm -1 , ∆v=168cm -1 suggests that nitrate group is attached in unidentate manner to central metal ion. The IR spectra of acetato complexes of Ni(II) shows vC=O band at 1412 and vC-O band at 1264 cm -1 which indicates that both the acetates are attached in unidentate manner [18] . In IR spectra of sulphato complexes three bands appeared at 1640 ( 1 ), 1552 ( 2 ), 418 ( 3 ) represent unidentate behaviour of sulphate group.
Electronic spectra
The electronic spectra of Cu(II) complexes displays three bands in the region 12316-14262 cm (Fig.3a) [19] which supports the tetragonal geometry and the other bands are due to charge transfer. The electronic spectra of Ni(II) complexes also displays three bands in the region from 11576-11877cm [20] and other bands may be due to charge transfer. The position of these bands suggests the octahedral geometry of Ni(II) complexes. Ligand field parameter are calculated and listed in table 3.
EPR Spectra
The EPR spectra of the synthesised complexes under study was recorded as polycrystalline sample at room temperature. The g value obtained from the epr spectra are represented in According to the above spectral study the proposed structure of complex is following:(( Fig.4b 
CONCLUSION
The synthesised ligands and complexes were characterised by elemental analysis, IR spectroscopy, mass spectroscopy, UV-Vis, 1 H NMR spectroscopy and EPR spectral studies. The proposed study of complexes indicates octahedral geometry for nickel complexes and tetragonal geometry for copper complexes. Ligand was found to be bidentate which coordinates to metal through azomethine group as v(C=N) and through oxygen as v(C=O) group. 
